Summary.-The effect of 10% glucose solution and narcosis upon the blood borne cancer cells was studied on Wistar rats, with Walker 256 carcinosarcoma inoculated intravenously.
IMPROVEMENT in surgical techniques, the discovery of antibiotics and advances in anaesthesia and resuscitation have reduced the rate of post-surgical mortality and brought surgical treatment to the forefront of therapy for some kinds of tumour (Chiricuta et al., 1972) . In the meantime, an important question arisesto what extent may our therapeutic methods be harmful?
The biochemical investigations have revealed that a certain level of glycolysis characterizes the systems with rapid growth and. at least in tumour tissues, there is a relationship between the intensity of glycolytic activity and the rate of tumour growth (Wenner, 1967; Mustea, 1968) .
Considering the important role glucose plays in cell metabolism, we wondered whether the perfusion of 10% glucose solution, given during operation and continued during the post-surgical resuscitation, has any influence upon the blood borne cancer cells and thus may influence the metastatic process. We report our findings in this paper. In the following 2 days the animals of Groups II and III were again injected i.v. with 1 ml of 10% glucose solution. The glucose solution, which contained 5 u insulin in 250 ml 10% glucose, given to the rats was the same as that which has been used in the human clinic during intra-and postoperative resuscitation.
MATERIALS AND METHODS

Experiments
The rats wNere watched for 3 months.
All those which died within this period were autopsied. We excluded the rats wThich died within the first 24 h after inoculation (2 animals-Group I). Only the animals which died within the first 3-month interval (Group I, 53 animals; Group II, 61 animals; Group III, 67 sacrificed and autopsied in order to detect any metastases and were just discussed. We studied the incidence, latent period, localization and extension of metastases in detail.
RESULTS
The incidence and the latent period of metastases (Table) .
Group I (controls) showed tumours beginning at the 5th week after graft (Fig. 1 ). Of the 53 rats which died within 3 months. 27 had tumours. After this interval 11 rats survived but 2 of these died of pulmonary metastases during the next 2 months.
Group II presented tumours beginning at the 4th week (Fig. 1) . Within 3 months 61 rats died. Of these, 51 had tumour metastases. At the end of the 6th month, 5 rats survived, one of them having pulmonary metastases and the other 4 having no tumours.
Group III showed tumours in the 4th week (Fig. 1) . Of the 67 rats which died within 3 months. 55 had tumours. Two animals survived at the end of the 6th month but none of these had tumours.
The difference between Groups I and II is statistically significant (P < 0. (Table) .
In Group II, 22 rats had developed pulmonary tumours and also lymph node tumours (especially mediastinal, pelvic, pararenal, mesenteric), which were more enlarged than those of Group I (Fig. 2) .
The total number of affected lymph nodes was 84 (Table) (Wenner, 1967) .
Fisher and Fisher (1966 and Fisher ( , 1968 and Garvie and Matheson (1966) have reported an increased metastatic incidence in animals inoculated i.v. with dextran. The authors recommended caution when using dextran on patients during operations for tumour removal.
Recently, Scitcov (1973) / in the number of pulmonary metastases in animals anaesthetized with chloroform and ether, and Kobayashi (1963) found the same phenomenon after insulin administration.
There are data that ascribe to insulin the property of increasing the cell membrane's permeability for glucose, as well as a role in the intracelluar metabolism of glucose (Soru, 1963) by activating the hexokinase and the forming of glucose-6-phosphate.
Recent investigations have established an increase of both DNA synthesis and cell proliferation, under the influence of insulin, by activation of DNA-polymerase (Heuson and Legros, 1971; Heuson et al., 1972) . groups of animals in our experiment reveals obvious differences between the control group and the groups treated with glucose in incidence, localization and tumour metastases. These differences seem to be due to an increased affinity of tumnour cells for glucose. Under the influence of insulin, the tumour cells accumulate larger quantities of glucose, which are also metabolized at an increased rate in tumour growth. An interesting aspect is the tumour extension in Group III. The Table shows that the differences between the incidence of metastases in Group II and III are practically unnoticeable, but the analysis of tumour extension reveals a wide metastatic spread in the lymph node system in Group III. However, a possibility arises-apart from the trophic effect exerted by glucose on the blood borne tumour cells-another immunosuppressive effect caused by narcosis may interfere, an effect that might favour the wide metastatic spread within the lymph node system.
Our results suggest that there may be a risk in using glucose in the intraand post-surgical resuscitation of patients with cancer.
